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- Th MAILING DATE of this communication appears on th cover sheet with th correspondence address » 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, hov^ver, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified atjove is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

^)M Responsive to communiGation(s) filed on March 18. 2003 . 
2a)M This action is FINAL. 2b)n This action is non-final. 

3) 0 Since this application is in condition for allowance except for fonmal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
Disposition of Claims 

4) ^ Claim(s) 1-54,57.58.61 and 62 is/are pending in the application. 

4a) Of the above claim(s) 1-20.22-25.28-50 and 62 is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) 13 Claim(s) 21. 26-27. 51-54. 57-58. 61 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) n Clalm(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10) n The drawing(s) filed on is/are: a)n accepted or b)\3 objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

11) 0 The proposed drawing correction filed on is: a)n approved b)n disapproved by the Examiner. 

If approved, corrected drawings are required In reply to this Office action. 

12) n The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)nAII b)n Some*c)n None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) n Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

1 5) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 . 

Attachment(s) 

1 ) □ Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) Paper No(s). 



2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) □ Notice of Informal Patent Application (PTO-1 52) 

3) CH Information Disclosure Statement(s) (PTO-1 449) Paper No(s) . 6) O Other: 
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Art Unit: 1754 

DETAILED ACTION 

Claims 1-20, 22-25, 28-50, 62 are withdrawn from further consideration pursuant 
to 37 CFR 1.142 (b) as being drawn to nonelected inventions and nonelected species, 
there being no allowable generic or linking claim. Election was made without traverse in 
Paper No. 8. 

Group V and species c) were elected in Paper No. 8. 

Claims 57-58 are rejected under 35 U.S.C. 1 12, first paragraph, as containing 
subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 

For claims 57-58, it is disclosed in the instant specification, page 47, lines 30-36, 
that the first column has a diameter of 21 " and the second column has a diameter of 4", 
the ratio of the second diameter to the first diameter is 4/21 (0.19). However, the 
limitation of "less than one fifth the diameter" also includes values much lower than 
0.19, such as 0.05, and there is no support in the instant specification for any value 
much lower than 0.20. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 21 , 26-27, 57-58, 61 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Macedo et al (5,405,590). 

Macedo '590 discloses a process for cleaning exhaust off-gas from a thermal 
processing unit containing contaminants, the process comprising: 

passing exhaust off-gas through an initial wet exhaust off-gas scrubber unit 
having a first basic solution containing at least one base reagent and water, 

contacting the exhaust off-gas with a spray of said solution to cool the exhaust 
off-gas by partial evaporation, 

reacting at least one contaminant from the exhaust off-gas with the base reagent 
in a liquid stream, 

said partial evaporation and reaction resulting in concentration and precipitation 
of said at least one contaminant from the exhaust off-gas, 

further introducing the exhaust off-gas to at least one secondary scrubbing unit 
having a second basic solution containing at least one base reagent and water resulting 
in further removal of contaminants from the exhaust off-gas, 

removing solid precipitate from the initial exhaust off-gas scrubber unit in the 
form of a wet sludge (note claim 1 ). 

As shown in the Figure, the off-gas entering scrubber 20 at inlet 20A encounters 
a high velocity, high pressure water/reagent spray jet 41 (note column 3, lines 65-67). 
During normal operations, especially when acid gases are being scrubbed, the reaction 
of the scrubbing reagents with acid contaminants occurs above the spray nozzles 41 
where a misty curtain of the solution is normally formed (note column 4, liens 30-37). 
The purified off-gas then travels up through conduit 50 into a second stage scrubbing 
unit 80 (note column 4, lines 7-8). The off-gas exhaust is further scrubbed by a reagent 
solution sprayed downward from spray nozzles 106. Spray nozzles 106 produce a high 
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velocity solution curtain across the top cross section of the scrubber 80 which effectively 
removes the majority of the leftover contaminants from the exhaust gases emitting from 
scrubber 20. 

Macedo '590 fairly teaches that acid gases are removed in the first scrubber and 
the leftover contaminants are removed in the second scrubber. The leftover 
contaminants would include water scrubbable components other than acid gas 
components as required in the instant claim 26. 

As evidenced by the figure, Macedo '590 fairly teaches that in the first scrubber, 
the scrubbing liquid and the exhaust off-gas are flowing concurrently and in the second 
scrubber, they are flowing countercurrently. 

The difference is Macedo '590 does not disclose the size, the diameter of the 
second scrubber as compared to the first scrubber. 

However, Macedo '590 discloses that the first scrubber is used to remove acid 
gases and the second scrubber is used to remove the leftover contaminants. Thus, it 
would have been obvious to one of ordinary skill in the art to optimize the size of the two 
scrubbers in order to obtain the best results, i.e., for removing the most contaminants 
with the lowest total cost. 

Claims 21, 26-27, 55-58, 61 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Dahlstrom et al (4,147,756). 

Dahlstrom '756 discloses a system for removing gaseous sulfur dioxide and 
chloride components from a gas stream (note claim 1 ). From Figure 1, in the scrubbing 
device 1 1 , the gas inlet 13 is connected in communication with the upper end of the 
housing of the scrubbing device and the introduced gases flow downward therefrom to 
an outlet conduit 14. The scrubbing liquid is discharged in the housing by means such 
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as spray nozzles 15 and flows downwardly cocurrent with the gas flow (note column 3, 
lines 7-1 3). The system further comprises a scrubber 51 connected to receive, via the 
conduit 14, the gases treated in scrubber 11 (note column 4, lines 23-26). In scrubber 
51 , the scrubbing liquid is discharged in the scrubber housing by liquid outlet means 53, 
and flows downward countercurrent to the gas flow (note column 4, lines 47-55). 

In the process of Dahlstrom 756, the first scrubber removes hydrogen chloride 
gas and other chlorine components. The second scrubber removes sulfur oxides. The 
second scrubber would also remove any other residual contaminants in order to 
produce an exhaust gas which is suitable for discharging into the atmosphere. 

The difference is Dahlstrom 756 does not disclose the size of the second 
scrubber. 

It would have been obvious to one of ordinary skill in the art to optimize the size 
of the two scrubbers in order to obtain the best results, i.e., for removing the most 
contaminants with the lowest total cost. 

Claims 21 , 26-27, 51-54, 57-58, 61 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Knapp (6,019,818). 

Knapp *818 discloses a process for simultaneously quenching and scrubbing a 
hot gas stream (note claim 1 ). Knapp '81 8 further discloses that the process can be 
conducted in a column which need not be as tall as a conventional spray quencher 
column and if desired, a polishing scrubber may be used to further purify the gaseous 
products (note first full paragraph in column 3). Knapp '818 teaches that the column 
contains packing (note Figure 1) and that it is well known in the art that the scrubbing 
liquid can be water, a basic solution, or an acidic solutions (note column 2, lines 10-19). 
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Thus, it would have been obvious to one of ordinary skill in the art to use any known 
scrubbing liquid in the art for the process of Knapp '818. 

The differences are Knapp '818 does not disclose the details for the "polishing 
column", i.e., flow direction and size, diameter, and flow rate as compared to those of 
the first column. 

Macedo '590 is applied as above to teach for the second scrubbing column, it is 
conventional to operate it in countercurrently manner (note Figure). 

For the size of the polishing scrubber, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to optimize the size thereby 
the diameter and flow rate of the polishing column in Knapp '818 in order to efficiently 
further purify the gaseous products. 

Applicant's arguments filed September 30, 2002 have been fully considered but 
they are not persuasive. 

Applicants argue that the Office's assumptions regarding the drawings in the 
prior art do not constitute the disclosure of the prior art. 

As correctly pointed out by Applicants, the rejections, as stated above, clearly 
stated that while the references do not disclose that the second scrubbing unit is smaller 
than the first scrubbing unit, it still would have been obvious to one of ordinary skill in 
the art to optimize the size of the scrubber units to obtain the best results. Applicants 
have not provided any evidence to show criticality or unexpected results for the use of a 
smaller second scrubbing unit. As to the assumptions regarding the drawings in the 
prior art, such assumptions were only made to emphasize that the drawings in the 
applied reference were not to scale, one skilled in the art could not determine the size of 
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any equipment used in the applied references by just looking at the drawing. It should 
be noted that the rejections do not relied to teach the size of the equipment. 

Granted that claims 55-56 further limits claims 21 and 26, however, as stated in 

Applicants argue that Dahlstrom and Macedo both disclose a two-stage scrubber 
having a second scrubbing unit that is as large or larger than the first scrubbing unit. 

Granted that in the figures, the second scrubbing unit in Dahlstrom and Macedo 
was shown as being bigger than the first column, however, the figures are not to scale. 
There is no disclosure in the either reference requiring the second scrubber to be bigger 
than the first scrubber. It would have been obvious to one of ordinary skill in the art to 
optimize the size of the scrubbers in order to achieve the desired results with minimum 
capital and operating cost. 

Applicants argue that it is impossible to recognize by the teachings of the prior art 
that a specific volume of the second scrubbing unit is necessary to maximize the 
effectiveness of the scrubbing system. 

It should be noted that in Knapp, the second column is a "polishing column", just 
as that of Applicants' process, and in Macedo, the second column is to effectively 
remove the majority of the leftover contaminants from the exhaust gases emitting from 
the first scrubber (note column 5, first full paragraph), thus, it would have been obvious 
to one of ordinary skill in the art to optimize the size of the second scrubber in order to 
achieve the intended goal. 

Applicants argue that the Office has not pointed out to Applicants exactly there 
the polishing column is located in the drawings of Knapp. 

Even though Knapp does not show the polishing scrubber in the drawing, 
however, since Knapp discloses that "a polishing scrubber may be used to further purify 
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the gaseous products" (note column 3, lines 8-10), the polishing scrubber must be 
located after the first scrubber column (i.e., the polishing scrubber is the second 
scrubber column). Since the polishing "scrubber** disclosed in Knapp is a scrubber, a 
scrubbing medium must have been used to scrub the gaseous products. For the size of 
the polishing column, It would have been obvious to one of ordinary skill in the art at the 
time of the invention was made optimize the size of the polishing column to obtain the 
best results. 

Applicants argue that the only second unit that the Knapp reference describes 
that might conceivably be considered a polishing column is a demister. 

It is clear from the disclosure of the Knapp '818 that the demister is not the 
polishing column. The polishing column as mentioned in column 3 of Knapp is not 
shown in the drawing. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Ngoc-Yen Nguyen whose telephone number 
is (703) 308-2536. The examiner is currently on a part time schedule. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mr. Stanley Silverman, can be reached on (703) 308-3837. The fax phone 
number for this Group is (703) 872-931 1 (for OFFICIAL After Final amendment only) or 
(703) 872-931 0 (for all other OFFICIAL faxes). UNOFFICIAL fax can be sent to (703) 
305-6078. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the Group receptionist whose telephone number is 
(703)308-0661. 




N. M. Nguyen 
6/2/03 



N. M. Nguyen 
Primary Examiner 

Art Unit 1754 



